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Every Child Can Learn to Write - 

the contributions of neuroscience for teaching to 

write. 


Elvira Souza Lima 


One of the most important discoveries of neuroscience is that 
the brain has great plasticity and that, because of this plasticity, 
it can be organized functionally to meet any necessary 
adjustments in different tasks and contexts. Reading and 
writing processes and operations require adaptations in the 
brain, given the fact that in the genetic constitution of our 
species there isn't an exclusively designated brain area for 
reading or for writing. (Calvin 1996, Dehaene 2007) 

Brain development is both biological and cultural: the contexts 
of a person's life play a key role in the organization and 
reorganization of neuronal networks. 

From this contribution of neuroscience, we have to consider 
two basic premises in education: first that the school is one of 
the contexts for the development of the human species, a 
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context in which the cultural dimension is fundamental. School 
is a cultural creation as much as the knowledge that it must 
impart to the new generations. The institution and the 
knowledge it imparts are both products of culture. The second 
premise is that, since the development of the human being is 
both biological and cultural (as brain research has 
demonstrated), the school experience is therefore an important 
component of brain development and of the general 
development of each and every person that attends school. 

The process of schooling depends on the exercise and 
development of the symbolic function. Making schemes, 
synopses, reading charts, understanding maps, comprehending 
written sequences, understanding images (sequential or 
isolated) and the principles that organize images into 
meaningful units, representing phenomena through scientific 
formulas or theorems, reading music, drawing, creating 
software, the use of computer for complex operations involved 
in scientific research activities: these are some examples of 
what humans can do with the utilization of memory and 
imagination, by using symbols. 

Among all these possibilities of symbolic activities, we will 
focus on writing. Writing is the object of our project “Escrita 
Para Todos” (Writing for All), in schools and in regional 
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educational networks, such as in the cities of Juiz de Fora, 
Guarani, Uba and Ipatinga, in the State of Minas Gerais, and 
Franca, in the State of Sao Paulo, Brazil. It has also been 
successfully applied in situations of learning difficulties, as in 
high school in Bezerros, in the State of Pernambuco, Brazil. 
Also for the so called “corregao de fluxo” (adequation of 
learning stage and student age), that is, to help students who 
have failed or are failing at different levels of the schooling 
process to succeed and achieve literacy level adequate to their 
school year. One such a case was the public system of Pedro 
Leopoldo (State of Minas Gerais, Brazil), 

Writing is a symbolic system. Mastering it is essential because 
it allows recording, studying and the communication of 
knowledge in each domain of the curriculum. 


To learn means to create long-term memories (Kandel, 2006). 

The formation and sharing of long-term memories must be, 
therefore, according to the contributions of neuroscience about 
brain processes, one of the cornerstones of education in the 
school. This idea helps to bypass the concept of education 
centered simply on the individual teacher or the individual 
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student considered (implicitly or otherwise) as kinds of 
“isolated units” in themselves, in order to propose a concept 
that integrates the contents that the educator has in his/ her 
memory to the memory processes that students need to 
understand and to perform in order to learn. 

In this perspective the curriculum takes a formative dimension 
(Lima, 2007). In order to be applied and further developed in 
the classroom, it depends on the accumulated memories of each 
teacher. The quality of formal education no longer can be 
defined exclusively by a given political-pedagogical project 
adopted, or by the didactic material, nor by the educational 
technology, as such. The teacher as a person with his/her 
collections of memories is the starting point for a pedagogical 
concept that will effectively lead the student to acquire 
knowledge. 

Thus, neuroscience in the classroom involves integration of 
formal knowledge and methods, resulting in a new pedagogical 
concept of teaching that includes as a central guideline the 
knowledge of how the brain learns and how the brain can and 
must organize itself to teach. 

In this perspective the periods of human development must be 
considered, both for the student and for the teacher. Questions 
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arise: how does a child learn to write at six, seven and eight 
years of age? How do older students learn? What are the 
processes that occur in relation to perception, attention, 
memory and imagination? How to integrate the biological 
dimensions of learning and maturation with the semiotic 
system of writing? What is the role of culture? 

WRITING 

Writing is a cultural creation. It is a manifestation and 
expression of the symbolic function. 

The project: “Escrita Para Todos” (Writing For All) was 
designed as a set of actions that aims to enhance the 
pedagogical practice of teachers by using the knowledge from 
neuroscience on human development processes of both 
children and adults, including the processes known today of 
how the brain learns to write. 

There are two lines of action: 

- Teaching in the early years of primary education designed for 
all children to learn effectively, and therefore to avoid (and in 
fact to eliminate) the age / grade lag in schooling. 

- Teaching designed to promote the mastery of writing by 
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students in a situation of age / grade lag. 

The formal teaching of writing 

The teaching of writing is organized by way of a curriculum 
that focus on language, that is, integrating the characteristic 
symbolic system of writing and the specific structure of the 
Brazilian Portuguese language. These are two facts that should 
guide the planning along with the knowledge about human 
development, specifically, how the brain appropriates reading 
and writing, the relations between the characteristics of the 
linguistic system of each language specifically and the 
curriculum. The development of the brain as related to writing 
has been discussed by several neuroscientists, among which 
Dehaene (2007) and Calvin (1996). 

By this approach, the project provides the monitoring and 
analysis of handwritten productions of all students, according 
to linguistics criteria and according to the knowledge of human 
development processes and periods. 

The project is based on introducing knowledge from 
linguistics and from neuroscience to literacy teachers, linking it 
with the teachers' experience and practices, relating the 
activities he or she performs in the classroom with the activities 
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that are proposed by the project. One soon realizes that some 
current or established activities do not lead to the appropriation 
of writing processes and concepts by the students. Other 
activities may better result in actual learning if they take into 
consideration the student's processes and the functioning of the 
brain during that particular period of development. Others are 
indeed effective as such, and need to be valued. 

The project establishes parameters: what can a six-year-old 
child learn in relation to writing? What does a child of seven 
years of age learn in the second year? And finally, what is the 
point of arrival for the eight year old at the end of the period of 
six hundred school days that is understood today as the period 
of literacy? 

The proposal is structured around two axes: a focus on 
continuing education and a focus on memory. 

The continuing education of the teacher to act as literacy 
teacher. 

Continuing education takes into account how adults learn as 
well as the mastery of the content of the subject or subjects the 
teacher has to teach. In the case of literacy, the guiding 
question is: what are the constituents of Brazilian Portuguese 
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language that correspond to the period of literacy acquisition 
(six, seven and eight years old)? What the teacher needs to 
have in his/ her memory to teach writing? How do we train 
teachers so that they can make appropriate decisions regarding 
pedagogical procedures and therefore lessen the degree of 
tension and stress that usually accompanies teaching tasks? 

Decision making is one of the key components of teaching. 
The teacher makes decisions continuously in the classroom: 
about content, about activities, on the students' behavior, the 
institutional dynamics, and so on (Lima, 2007) This is a key 
aspect, because the processes of decision making in the brain 
are very complex (Berthoz 2003). 

In continuing education, it is necessary to consider the 
pedagogical knowledge of each teacher, to enlarge it with 
scientific knowledge always in relation to the teacher's practice 
and to acknowledge and value his or her knowledge and 
experiences in the classroom. 
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Memory as an axis for the formulation of a writing 
pedagogy 

A key aspect in learning a symbolic system, like writing, is to 
form basic memories as a starting point to develop further 
acquisitions of increasing complexity. 

We have strong indications from neuroscience that the brain 
can handle the written word through images, touch, movement 
and sound (Sacks 2010, Lima 2009b). It may seem unusual to 
include movement and touch in teaching writing. Yet, more 
than a century ago it was already known that movement is 
connected to the act of reading and writing. Dejerine (1892) 
describes a famous case that is indeed very similar to a case 
that Sacks presents in his book, The Mind's Eye (Sacks, 2010). 
Both are cases where people who were fluent readers and had 
great mastery of writing lost the ability to read, but not to write. 
In both cases the gestural and tactile recognition of words were 
preserved. 

The surprising aspect in both Dejerine and Sacks, was that both 
people retained the ability to "read" what was "written" using 
finger movements (translating those afterwards into 
movements of the tongue, which made Sacks call the ability 
"writing with the tongue pressed against the teeth", 
tongue reading). 
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These examples illustrate the complexity of the processes of 
reading and writing and that there are several ways of dealing 
with the processes of appropriation of writing. What they 
reveal, like in many other cases and research results in 
neuroscience, is that learning requires the formation of stable 
long-term memories. (Kendal 2006) 

In relation to the pedagogical question in the classroom, the 
basic aspect is the functioning of the working memory of both 
children and adults. 

How does memory work? When learning to write, the 
individual's working memory performs better by learning a 
group of letters rather than isolated letters. The set of letters is 
not arbitrary: each language has alphabetic writing rules of 
different combinations of letter to form syllables. 

Working memory is the ability to deal with the set amount of 
items that a person can hold and is able to "work" with at any 
given moment. According to Calvin (1996) and Croisile (2009) 
children can retain five digits at six years of age and six digits 
at 8-9 years. In relation to letters, the capacity is slightly 
smaller, with an average of four letters by age 8-9 (Croisile 
2009, pg 18-19). 


10 



Elvira Souza Lima - Every Child Can Learn to Write 
Cadernos do CEP AOS, 4, Setembro / September 2020 
ISSN 2447-889X, copyright (c) Elvira Souza Lima 


For example, the word brincar (to play) is composed of six 
letters, any one of these letters is an element and together they 
exceed the capacity of the working memory of a child. 
However, if we use the patterns brin car (each a syllable in 
Portuguese) the elements are reduced to two. Once the child 
forms the pattern of syllables, his/her capacity to learn how to 
write is greatly increased. 


Evocation 

In the process of forming long-term memories of writing 
procedures, it is important to include time for evocation. To 
evoke is an important aspect of learning, as it brings to the 
working memory components needed for acquisition. In the 
case of writing both the written symbols (words, punctuation 
and accents) as well as the structured system, that is, the 
organization of elements, are important (the positional value of 
the letters in the syllable, of the syllables in the word, of words 
in the sentence) and must be presented (evoked) to the child 
continuously during the initial phases of literacy. 

As a result of this approach that values the processes of 
memory, there is a clear need to separate teaching from 
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evaluation. To teach the child and to systematize what was 
taught must come before evaluation. Thus we propose a plan 
for teaching writing components and the minimum school days 
necessary so there is the possibility of forming long-term 
memories of these components. As often children do form 
memories in various different time frames, we make use of 
differentiated planning. 


Results: Children who write 


The optimization of pedagogical practice using knowledge 
from neuroscience is a fact. When the teaching of writing 
includes the contributions of neuroscience, we observe that the 
learning process and its results become more tangible and of 
greater quality for the child due to the creation of long-term 
memories. At the same time, when considering the processes of 
adult learning, continuing education becomes more effective. 
Further prospects are indeed auspicious in this way. 

By way of illustration, we present some writing excerpts from 
seven years old students. 
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Children begin with sentences with simple syntax : 

“O macaco vive na mata. O macaco gosta de brincar.” 

“O menino solta pipa. O menino brinca com o seu cavalinho” 


"The monkey lives in the woods. The monkey likes to play. " 
"The boy flies his kite. The boy plays with his little horse " 


Children extend the sentences: 

“ Hoje esta um dia lindo, acordei, tomei cafe e fui brincar na 
rua de bola com o Joao e o Artur” . “Hoje eu brinquei a tarde 
toda com o Henrique, o Gustavo e o Joao Vitor. Na hora do 
banho minha mae falou que eu estava preto de sujeira. To igual 
ao Cascao!” (trecho de um dia do Diario de Ferias, Juiz de 
Fora, MG) 

"Today is a beautiful day, I woke up, ate breakfast and went to 
play ball in the street with Joao and Artur". "Today I played all 
afternoon with Henrique, Gustavo and Joao Vitor. At bath time 
my mother told me that I was black with dirt. I was just like 
Cascao! ’’(excerpt from a Vacation Diary, Juiz de Fora, MG). 
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"When I'm at my grandmother's house, I play. I really like my 
grandma "(excerpt of production of My First Little Book of 
Texts, Guarani, MG) 


Children make records of events, etc : 

(Visita ao planetario) “La no planetario foi muito bom. Eles 
explicaram todos os tipos de estrelas. A lua cheia estava linda 
brilhando. Mostrou o sol brilhando. 

(Visit to the planetarium) "It was very good in the planetarium. 
They explained all types of stars. The full moon was shining 
beautiful. Showed the sun shining. 

(excerpt from a eleven sentences text—from a student in 

Guarani, MG). 


Children tell stories: 

“ O pai do Pinoquio falou para ele ir a escola, mas ele nao 
gosta de estudar. Ele foi assim mesmo para a escola. No 
caminho encontrou com o lobo mal (sic), que falou: Escola e 
chata, nao va a escola.” 
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"Pinocchio's father told him to go to school, but he does not 
like to study. He went to school anyway. On the way he met 
with the eve/ (sic) wolf, who said: School is boring, do not go 
to school. " 

(excerpt of a 21 lines text by a student in Juiz de Fora, MG) 


Children compose narratives: 


"Os tres objetos falantes. 

Era uma vez tres objetos falantes. 

A cozinha estava toda bagungada por causa da panela. 

As pipocas estavam estourando. Mas a vassoura nao gostou 
nada diso (sic) por que ela estava varrendo. 

O fogao estava alegre pela chuva de pipoca que estava caindo. 

Mas sobrou para a vassoura que tinha que varrer a pipoca toda 
depois da bagunga.” 
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"The three talking objects. 

Once there were three talking objects. 

The kitchen was all messed up because of-the pot. 

The popcorn was popping. But the broom did not like id (sic) 
because she was sweeping. 

The stove was glad because it was raining popcorn 
everywhere. 

But it was left to the broom that had to sweep the popcorn after 
all the mess. " 

(Text by student in Guarani, MG) 

The evidence we have here is that in fact children do learn to 
write and at age seven are writing longer texts, with correct 
grammar, with meaning and with basic mastery of syntax. We 
can consider, therefore, that all children are indeed capable of 
learning to write, though we find children who are not learning, 
or maybe are not being taught properly. The fact that we do not 
yet know how to teach all children is a universal problem. 
With the right approach, even children with impairments can 
indeed learn more and better. 
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In what follows, we present the improvement of two students 
that were performing poorly in their literacy acquisition 
processes and their rather fast results when taught in Escrita 
para Todos approach to writing.(examples 1 and 2). Then two 
examples of children who were taught with Escrita para 
Todos principles. 


Example 1. 


- Student with extremely poor results in writing. 

- Evaluated as the worst student in the school. 

- 4th grade, 7 years of schooling, 10 years old. 


A) Writing sample in April: 


A prinera ebince do ihui ela 
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B) Writing sample after 4 months: 


Hoje eu fui para a AABB cedo. Brinquei muito com meus 
amigos de volei e me diverti muito. No 2° horario fui trocar de 
roupa para ir nadar, foi muito bom nadar com os meus 
colegas. Depots fomos embora para casa almogar para ir a 
escola.Chegando em casa joguei um pouco de bola e depots 
minha avo me chamou para tomar banho para ir estudar e meu 
dia foi legal. 


Today I went to the AABB early. I played a lot of volleyball 
with my friends and had a lot of fun. In the 2nd period I 
went to change my clothes to go swimming, it was great to 
swim with my friends. Then we went home to have lunch 
and to go to school. Getting back home I played ball a little 
and then my grandmother called me to take a shower to go 
to study and my day was cool. 
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EXAMPLE 2. 

- 2nd Grade. 

- 7 years old. 

A) Writing sample on March, 31. 

OfcSEfrVE. * CENPi AT l ^ 



20 




Elvira Souza Lima - Every Child Can Learn to Write 
Cadernos do CEP AOS, 3, Setembro / September 2020 
ISSN 2447-889X, copyright (c) Elvira Souza Lima 


O menino couco 
A naro miaoa 
i e arraou per 
O menino 
O pico 
Naro 

*Only 1 Portuguese Word presented twice in the text: o 
menino (the boy). However, he was not able to read it. 
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B) Writing produced in November 
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A bruxa e o elefante 

Era uma vez uma bruxa chamada Ana. 

Ela gostava de caminhar na rua. 

Um dia, a bruxa estava caminhando viu um elefante que 

fugiu do circo. A bruxa ficou apavorada. Nossa um elefante se 
aproxima de mim ! 

Ele vai me ataca. O elefante chegou perto da bruxa e deu um 
beijo nela. O elefante ficou amigo e foi no cirq 


The Witch and the Elephant 


Once upon a time there was a witch named Ana. She liked 
to walk on the street. 

One day, the witch was walking and she saw an elephant 
that fled the circus. The witch was terrified. Good heavens 
an elephant is coming my way! He will attack me. The 
elephant came close to the witch and gave her a kiss. The 
elephant became friend was in the cirq (circus) 
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EXAMPLE 3. 


A) 8 year old student, low income community, 4th grade. 


A magia da primavera 

A primavera e a estagao mais legal de todas! Nela as flores 
mais lindas se abrem 

exalam seus perfumes para todo lado, com a ajuda da brisa 
que baila entre as arvores. A grama fica verdinha, e molhada 
de orvalho, as borboletas voam entre os arbustos frutiferos em 
busca de alimento, As abelhas voam entre as rosas coletando 
polen para fazer um delicioso mel. Nas vilas as criangas sobem 
nas arvores e chupam as mais deliciosas frutas como laranjas 
e mangas. As camponesas colhem flores para enfeitar seus 
lares, no aconcheco das lareiras, desfrutando a beleza da 
estagao das flores. Em outras palavras a magia da primavera. 
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The magic of spring 

Spring is the coolest season ever! In it the most beautiful 
flowers open. 

They exude their perfumes everywhere, with the help of the 
breeze that dances among the trees. The grass turns green, 
and dew-damp, butterflies fly among fruit-bearing bushes 
for food. Bees fly among the roses collecting pollen to make 
delicious honey. In the villages the children climb the trees 
and suck the most delicious fruits like oranges and 
mangoes. The peasants pick flowers to decorate their 
homes, in the warmth of the fireplaces, enjoying the beauty 
of the season of flowers. In other words the magic of spring. 
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B) 7 year old student, from a very poor community, 2nd 
grade: 

An event happened today: the case of the parrot (papagaio: 
parrot or kite) 

It started like this: 

The teacher had a shoe box, an old one, with holes in it, the 
teacher said to the students 

-1 went to the countryside, and the landowner said to her: 

- Rita, this young parrot (papagaio ) fell from a tree, can you 
take care of it? 

-Yes 

But when she showed it to us it was not true. She would put 
her finger through a hole in the box and shout: "Ayee !"(it 
hurts !) When I went to catch a glimpse of the bird it was 
really a small kite (papagaio ). She had fooled everybody ! 
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We conclude that by integrating knowledge produced by 
neuroscience to the domains of culture and to linguistic 
practice and linguistic knowledge in the literacy process we 
can formulate an education for all. 

This is a challenge for all those who are professionally 
committed to the democratic task of allowing access to formal 
knowledge to all children and youth. 
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